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FLUORESCENT MATERIAL ADHERING METHOD 

EXPLANATION OF DRAWINGS 

The accompanying drawing is a graph showing a melting point 
characteristic curve of an adhesive used in a fluorescent material 
adhering method according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a fluorescent material adhering 
method in which a fluorescent material is hard to fall off even if it is 
applied to the inner surface of an annular fluorescent discharge tube or 
a tube having a complicated shape. 

In order to adhere a fluorescent material to a conventional 
fluorescent discharge tube, especially an annular fluorescent discharge 
tube, a method is first mentioned in which a fluorescent material is 
suspended in a binder obtained by dissolving nitrocellulose into acetic 
ester and is applied to the inner surface of a glass tube, nitric solution, 
suspension or the like is applied, and then, thermal treatment is 
conducted. According to this method, the adhesion of the fluorescent 
material to the inner surface of the glass tube is excellent, but the 
luminous flux is severely lost and it is liable to cause contamination 
during the operation of the fluorescent discharge tube. 

As a second method, there is a method in which a binder and an 
adhesive, which is possessed of adhesiveness by being subjected to 
thermal treatment, are mixed with a fluorescent material in a floating 
state, is applied to the inner surface of a glass tube, and then, drying 
and thermal treatment are conducted for adhesion. The adhesive used 
in this method is required to have the following properties. First, the 
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adhesive should have a melting point in the range between 600 and 
900 °C. Because: there is few binder that is completely incinerated at a 
temperature not exceeding 600 °C in melting at a temperature not 
exceeding 600 °C and the melting at the lower temperature 
disadvantages incineration of the binder such as nitrocellulose, with a 
result that the binder remains in the fluorescent material as carbon and 
colors the glass tube. On the other hand, with an adhesive not melted at 
a temperature exceeding 900 °C, the temperature cannot be increased 
over 900 °C, considering that the material to which adhesive is to be 
applied is a glass. Therefore, the adhesive can have no function as an 
adhesive. Second, the adhesive should have an excellent reflectance 
with respect to ultraviolet light, particularly mercury light having a 
wavelength of 2537 A . Because: with an absorption band in a 
ultraviolet portion, no ultraviolet energy inside the discharge tube is 
absorbed in the fluorescent material but a part thereof is absorbed in 
the adhesive, which decreases luminescent efficiency. Third, the 
adhesive should be chemically stable and should not be changed during 
the operation of the discharge tube. As materials that satisfy the 
aforementioned conditions, zinc borate, cadmium borate and the like 
have been used. However, these materials have the absorption band in 
the ultraviolet part. In addition, calcium borate and the like, which 
have slightly higher melting points, do not serve the purpose. 

The present invention has been made for overcoming the 
aforementioned disadvantages, and provides a method in which an 
adhesive obtained by substituting a part of calcium borate by barium is 
mixed with a fluorescent material, is applied to the inner surface of a 
glass tube, and is heated to cause an adhesion function of the adhesive, 
thereby increasing the binding force between the fluorescent material 
and the inner surface of the glass tube. 

The adhesive used herein is expressed by: 



mCaO • nBaO • 2B 2 0 3 . 

As shown in the drawing, in which the horizontal axis represents a 
ratio of coefficients m to n in the above expression and the vertical axis 
represents the melting point, the adhesive having the ratio around 
(0.7 Ca • 0.3Ba)0.2B2O3 has the minimum melting point of 
approximately 750 °C. Accordingly, appropriate selection of the ratio of 
the coefficients m and n leads to selection of an arbitral melting point 
within the range between 750 and 1000 °C. Further, any materials 
expressed by mCaO • nBaO • 2B2O3 have no absorption band in the 
ultraviolet part, which means no unnecessary dissipation of ultraviolet 
energy. Referring to a method of preparing the above materials, CaCC>3, 
BaCOa, H3BO3 and the like, which are well refined, are mixed so as to 
obtain a desired composition and are calcined at 650 to 800 °C for two 
hours in an electric furnace. Thus, the above materials can be prepared 
easily as well as in the case of preparing an ordinary fluorescent 
material. 

As understood from the drawing, the adhesive is effective when 
m+n=l wherein m=0.2 to 0.8, and is effective the most when the mixing 
ratio of the material to the fluorescent material is about 3 to 15% with 
respect to the weight of the fluorescent material. 

Because^ 3% or lower ratio of the material leads to slightly 
insufficient adhesiveness and 15% or higher ratio thereof is not 
required. 

As described above, the present invention provides a method in 
which a fluorescent material to which an adhesive having the 
composition of mCaO • nBaO • 2B2O3 is mixed is applied to the inner 
surface of a glass tube and is heated so that the fluorescent material is 
adhered to the glass tube. Then, drying is conducted and the binder 
such as nitrocellulose is incinerated. The adhesiveness of the 
fluorescent material to the glass tube does not become worse and no 



falling off of the fluorescent material therefrom is caused even by 
thermal treatment such as bending by heating. The melting point at 
about 750 to 1000 °C of the adhesive enables complete incineration of 
the binder and causes no adverse influence to the glass to which the 
fluorescent material is applied. Further, unnecessary dissipation of 
ultraviolet energy is obviated and no contamination is caused during 
the operation of the discharge tube. 

Next, a preferred embodiment of the present invention will be 
described. 

Calcium carbonate of 0.7 mol, barium carbonate of 0.3 mol and 
boric acid of 2.0 mol, which have been refined well, are crushed and 
mixed well in a ball mill, the thus obtained mixture is put into a 
crucible and calcined at 600 °C for one hour in an electric furnace. The 
calcined material is taken out from the furnace, is cooled once in air, 
and then, is crushed in the ball mill again. The thus crushed material is 
put into the crucible again and is calcined at 750 °C for 1.5 hours in the 
electric furnace. Thereafter, the resultant material is cooled in air, put 
into the ball mill to be crushed, and then, is screened to obtain grains 
uniformed in size. 

Fluorescent liquid for application is prepared as follows with the 
use of the thus prepared (0.7Ca • 0.3Ba) • 2B 2 0 3 . Namely: 1kg 
fluorescent material of calcium halophosphete activated with antimony 
and manganese and 50g (0.7Ca • 0.3Ba) • 2B2O3 are put into a ball mill 
and are crushed for a several hours together with a solution (1%) of 
butyl acetate and nitrocellulose. 

The thus obtained suspension is flown onto the inner surface of an 
glass tube, is dried, and then, is heated to 400 to 600 °C to remove 
nitrocellulose. 

In the fluorescent lamp thus manufactured according to the above 
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processing, the grains of the fluorescent material of the fluorescent 
coating layer are tightly bonded to each other and to the wall of the 
glass vessel, so that no pealing off of the coating layer is caused even by 
mercury moving across the surface of the coating layer and by heating 
and re-adjustment of the vessel. In addition, the fluorescent lamp 
manufactured using this suspension invites no contamination during 
the lighting and no loss of luminous flux. 

In the above embodiment, the fluorescent material is not limited to 
fluorescent materials activated with antimony and manganese and the 
same effect can be obtained by zinc silicate activated with manganese, 
calcium silicate activated with lead and manganese, calcium tungsate, 
magnesium tungstate or mixture thereof under the same blend ratio. 

A part of butyl acetate used as the solvent may be substituted by 
another solvent such as amyl acetate, ethyl lactate, which involves no 
influence to the effects obtained by the present invention. 

Moreover, as a material used for preparing calcium barium 
diborate binder, calcium nitrate, barium nitrate, calcium oxide or 
barium oxide may be used other than calcium carbonate and barium 
carbonate, and ammonium borate may be used in lieu of boric acid. 

CLAIM 

A fluorescent material adhering method comprising the steps of 
applying to an inner surface of a grass tube a suspension obtained by 
mixing with a fluorescent material an adhesive having a composition of 
mCaO • nBaO • 2B2O3 wherein the coefficients m and n satisfy m+n=l 
and m=0.2 to 0.8; and adhering the fluorescent to the inner surface of 
the glass tube by heating. 
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